INTRODUCTION
Among the main lifelines is road network. It plays a fundamental role in transportation and economic exchanges. Therefore, during major disasters such as earthquakes, it allows emergency and recovery operations.
Past earthquakes showed the vulnerability of road networks under seismic event and highlighted the necessity to assess this vulnerability (Argyroudis et al., 2005) , (Yin & Xu, 2010) , (Arsık & Sibel Salman, 2013) .
Several road network vulnerability assessment methods do exist (Berdica & Eliasson, 2004) , (D'Andrea et al., 2006), (Jenelius et al., 2006) , (Kiremidjian et al., 2007) , (Yin & Xu, 2010) , (Yang & Qian, 2012 ) and many methods for performing seismic scenarios were developed (ATC-25, 1991), (FEMA-NIBS, 2004) , (RADIUS, 1996) , (JICA, 2002) , (RISK-UE, 2003), (Werner et al., 2006) , (Syner-G D3.7, 2009 ).
In the present study, a seismic vulnerability assessment of roads is performed using the vulnerability index method. For this purpose, the parameters influencing the seismic vulnerability of roads are identified.
Furthermore, the AHP (Analytical Hierarchy Process) method is used to determine the weighting coefficients of the identified parameters. Finally, the expression of the vulnerability index 'VI' is used to evaluate roads vulnerability and classify them according to their vulnerability.
DEVELOPPED METHOD
The developed method is based on the vulnerability index method. It allows assessing roads vulnerability on the base of an index resulting from an analytical expression that combines the main parameters influencing the seismic behavior of roads. The description of the developed method is given here after.
Identification of the parameters influencing the vulnerability of roads
The main parameters are defined on the basis of seismic experience feedback over the world (EERI, 1991) , (Erdik, 2000) , (JICA, 2002) 
Quantification of the identified parameters
The AHP method (Saaty, 1980 ) is used to take into account the relative contribution of each parameter (Adafer & Bensaibi, 2014) . For each level of the hierarchy, pairwise comparisons are carried out. These binary comparisons allow constructing matrices that are used to obtain criterions weighting coefficients. The obtained weights for each level (parameters, items and factors) are given in Table 2 . 
Determination of vulnerability index
Based on the feedback from past earthquakes, experts assigned a score to each category as given in Table 3 . Then using the weighting coefficients (Table 2 ) and the assigned scores (Table 3) , the vulnerability index VI is calculated using the following formula (Adafer & Bensaibi, 2014) : 
Case study 1:
This case study is related to a national road section (RN35) located at Ain Temouchent at the kilometer marker 5+500. This road links Ain Temounchent to Tlemcen a big City in the North-West of Algeria. This road section crosses a soft soil and contains a low embankment (H=2m). The obtained vulnerability index (VI) using equation 1 is equal to 12.22.
Case study 2:
This case study is related to a national road section (RN35) located at Ain Temouchent at the kilometer marker 5+900. This road section crosses a soft soil and contains a high embankment (H=10m). The obtained vulnerability index (VI) using equation 1 is equal to 14.45.
Case study 3:
This case study is related to a national road section (RN35) located in the suburb of Ain Temouchent at the kilometer marker 20+850. This road section crosses a soft soil and contains a high embankment (H=7m). The obtained vulnerability index (VI) using equation 1 is equal to 13.59.
Discussion :
As it can be noticed the second value of the VI is greater than the other values, thus road section 2 is more vulnerable. This is due to the height of embankment, the quality of embankment compaction materials and the lack of slope protection measures. Furthermore, the pavement conditions are poorly than in the case study 1 and 3. The road section 1 is the least vulnerable.
The results of this study are in a good adequacy with in-situ observations. In fact, road section 2 suffered significant damages and great retrofitting activities were necessary after the quake (CTTP, 1999).
CONCLUSION
The developed method is used to calculate a vulnerability index for road networks. This index allows classifying roads according their seismic vulnerability and prioritizing retrofitting activities. Therefore, this method can be used as a diagnosis tool. The developed method is well-adapted to emergency management and urban planning.
